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(57) Abstract: A semiconductor light emitting element comprising a combination of a near ultraviolet LED and a fluorescent sub- 
stance layer containing a plurality of fluorescent substances that absorb near ultraviolet ray emitted by this near ultraviolet LED to 
emit fluorescence having a light emitting peak in a visible wavelength region, the fluorescent substance layer containing four kinds 
of fluorescent substances, a blue fluorescent substance, a green fluorescent substance, a green fluorescent substance and a yellow 
fluorescent substance. Accordingly, the semiconductor light emitting element makes up for lowering in light flux due to red-based 
light emission low in luminous efficacy by means of yellow-based light emission comparatively high in luminous efficacy, provides 
white-based light excellent in terms of color balance, and emits high-light-flux, high-Ra white-based light 
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fl£*^6,3B0nm*fi^aO410nmttT©ffi*n©SftM*f=li53fee--^ 
:&«i£**l>LED(iSai=I4jgjimLED^^)t, :i®ifi**|.LED*<ttoiS* 
^^^GRllXL-C, 380nm&J:fiO780nm&T(&W*ji}£:S^iIrtlC^ftfc e -<7 

ftfe,*W«ftT?f*,CIEfeJSHttelt«3B*feJSja{x f y)#,0. 21^x^0. 
48,0. T9^y^0. 45<Dt&Hrt(=&*3fe£afe£ft££«LW.6. 

C<D«fc3jEC*#ft:»**^tl,ri±, ffij^tf , M¥1 1 -246857#&fGL ft 
M2000-1 83408^^5, ^§2000- 50991 2#&«XI*fcJB200 1 - 1 
43869#^ll35:t*l=iB5S$^#^^#g3feSl^*<*nb*iri^ 0 

1 -246857^«f=tt, -^{La,_ y Eu x Sm y ) 2 0 2 S(fcfc'L, 0. 
01^x^0. 15,0. 0001^y=g0. 03)-e3teft*»ttfc5>*>Sftf*£!fcfe 
M&ftirU KflS#'J^AXft#«M#-e«|]«Lfe||ftJ|ftftL, j»A370nm 
|fr^0^te^S^^LEDtM^^^1±T^^^M5fe^^gH«$^T^-g. 6 

^M2000-183408#^«|=f4,Sft*ry^A»ft^«B¥#ftT?fltfiRUfcffi 
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(1) -Jtt5* (M1. Eu) 10 (PO t ) 6 CI 2 (^^.M1(iMg, Ca, Sr&tf BaOi^b 

(2) -tea(M2, Eu)0-bAI 2 0 3 <5£*, M2l*Mg, Ca, Sr, Ba,Zn, LU Rb 
MCs(DWfrt>mi£tl&'Pte<£*>-' 3(D5c3t£^U a&tfbl*a>0 % b>0, 0, 

(3) -|ftaa(MZ. Eu v , MnJO-bAUC^at^MZteMg, Ca.Sr^Ba.Zn, 
Li % Rb&UCs(0mt^Mith^Pf£<tt~'OO7im^U a, b, v&tfwtta 
>0, b>0, 0. 2^a/b^l . 5, O. 001 ^w/v^O. 6£ j2t£f &gftfi|-t?&£) 

*fc^^fe^3fcfti:L-tli > -iS^(Y l . x _ y Gcl !t Ce y ) 3 AI B 0 12 (Sc|3,xSt;y[* 

0. 1^x50. 55,0. 01^0. 4*3ta«»fflT5i5*) T?SKttl=a$*f-S3 
0(Oiry^A#STJU5>ift«sa3fcft(aft,YAG^a3feflctL\5)A<fflLx6*ir 

^^2000-50991 2-i-^$g|Ctt. 300nm fil J:SO37Onm&T0);& 
M«f-»*tf-^$*1-«||nLED4:,430nrnei±S.O490nmaTfl)iK^ 
««(=f§*e--i7**-r5*feS3fe#A:,520nmJSl±ja-3570nmBlT©SRfi 
«*f=*3tee-^S*««feajteftt,590nma±B.O630nmJSlT©aRfi 

-©¥#ftf£3fc^T?l*, Wfe^^^tLTl*, BaMgAl 10 O 17 :Eu, 
Sr 6 (PO 4 ) 3 CI:Eu % ZnS:Ag(^t e ^i§^t <, --^^fili450nm)^ s ^fe^3fe 
fti:LTfd:.ZnS:Cu{^3fet o -'7^*550nm)^BaMgAI 10 O 17 :Eu, Mn(#£# 
e-'7ie^515nm)Ai > #fe^^#tL-Ctt, Y 2 O z S:Eu 3+ (fl3tt:-^;^628 
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nm\YVO 4 :Eu 3 *(^t o -£j&*620nmhY(V, P, B) 0 4 : Eu 3+ <$gft t° 
3£;ft61 5nm) , YNb0 4 :Eu 3+ (fg3fce->;M61 5nm) , YTa0 4 : Eu a+ (^3fet B 
-^J£fi615nm),[Eu(acao) 3 (phen)] (gftfcf-^igSe 1 1 ntti) ittfffll^ft 

®BS32001 - 1 43869#fc*RfZH\ G&tt®$:%ftJ3tU 430nmlSlT 

aftJitU tfriB#^~i£^^0jfifttESi=^^t o -^$#«iiiiLEDt, Wfe 

C<D¥**»*** iffegftft<tLTf*, Sr 2 P a O T : Sn*\ Sr 4 
Al u 0 2B :Eu 2 \ BaMgAl 10 O n :Eu 2 \ SrGa 2 S 4 : Ce 3 \ CaGa 2 S 4 : Ce 3 \ (Ba, S 
r)(Mg, Mn)Al ]0 O I7 :Eu 2 \ (Sr. Ca, Ba, Mg) 10 (PO 4 ) s CI 2 : Eu 2 \ BaAI 2 SiO 
8 :Eu 2 \Sr 2 P 2 0 7 :Eu 2 \Sr 5 <P0 4 ) 3 CI:Eu 2 \ (Sr, Ca, Ba) 5 ( P0 4 ) 3 CI : Eu 2 \ 
BaMg 2 Al lfl 0 27 :Eu 2 \ (Ba, Ca) 5 (P0 4 ) 3 CI : Eu 2 \ Ba 3 MgSi 2 O s : Eu 2 \ Sr 3 Mg 
Si 2 0 8 :Eu 2+ ^ffll\P,tL,^fe^3fe«:iLT[*, (BaMg)AI 18 0 27 :Eu 2+ , Mn lt , Sr 
4 AI 14 0 25 :Eu 2 \ (SrBa)AI 2 Si 2 0 8 :Eu 2 \ (BaMg) 2 Si0 4 : Eu 2 \ Y 2 Si0 5 :Ce 3 *, 
Tb 3 \Sr 2 P 2 0 7 -Sr 2 B 2 0 7 :Eu 2 \ (BaCaMg) 5 (P0 4 ) s CI : Eu 2 \ Sr 2 Si 3 0 8 -2S 
rCI^Eu^Zi^SiO.-MgA^O^Ce 3 *, Tb 3 \ Ba 2 Si0 4 : Eu 2 \ Sr 2 Si0 4 : Eu 2t . 
(BaSr)Si0 4 :Eu 2+ ^^f,tL,^feS^^tLr[i, Y 2 0 2 S:Eu 3 \YAI0 3 :Eu 3+ . 
Ca 2 Y 2 <Si0 4 ) , : Eu 3 \ LiY 9 (Si0 4 ) e O z : Eu a \ YV0 4 : Eu 3 \ CaS : Eu 2 \ Gd 2 O s : 
Eu 3 \ Gd 2 O a S:Eu 3 \ Y(P, V) 0 4 : Eu 3+ ^fflL\f,^,TI-^ 0 

*Sffl«3#E©*##ft5B**?-T?li, Hfe^gftfttLT, t&fBYAG&Mffctfffi 
1^6*1 W*. *fc, H«rISYAG^^3t^A^ 35Onm^@^mo4OOnmJaT0jg 
^^,(t<!zSjb^U^A^{b^^¥^X^^Lfc^3feJi^^1-§i£^nLE 
D^&^360nm^±fiO400nmJB^T0>i£^^3fea)Ji!I^^Cc^:oTS^:^if^3fe 
*1",400nma±ao530nm^T©fffe^3fe©JBjETTf}tfe*$ii5a*T?ij[ 
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3fe8a*t£*4*fcn*fc-5 0 UfaLfcf* U2001 - 1 43869-Sf&$g|C[* % Ba 2 SrO 
4 :Eu'\ Sr 2 Si0 4 :Eu 2 \ Mg 2 Si0 4 :Eu 2 \ (BaSr) 2 Si0 4 : Eu 2 \ <BaMg) 2 SiO 

LfrLfctfb, C(D<$BH2001 -143869#&ai=|E«(3!)^tt»**^Tff*. 

BBte, SfiKflLED*, WfeS, 8fe3R* ft&S, M%a>#a^ft$4l^«t>'tt 

$*L§Sr 2 SiO 4 :Eu 2+ ^^^®^ld;,-OO^f B tg(^ 0 H H i:*M S l)$^9^ 
S^^^fcy. W<tt^ffl^[CffllNP,^Eu z *^*^^iPg( = Eu^^© 
ft/(SrJg*-©» + EulB*©S):x)j^O. 01^x^0. 05©KBrt-C(*, 
H B H Sr 2 Si0 4 :Eu z+ (a' ~Sr 2 Si0 4 : Eu 2+ ) ft, aS560-575nm^ifif=«3fttf- 
^t*««ft*tJkQ(tfe*«*ftTf*y,|lMSr t SI0 4 :Eu , *(^-Sr I Si 
0 4 :Eu 2+ )l£. a*545nmf*ifi|Z**t;-^S^«»fe3t*fltoafeSfi*ft 
■Cfc*„ LfcA«oT, ^^2001 ~143869^^|g|C|2^©Sr 2 Si0 4 :Eu 2+ #fe 
Jtft#f*,*l»*Sr t SI0 4 :Eu ,+ il*#t*ftfCt3&«T?*«. 

*B«»*«*#fC3L\TRM«t, «* (Sr^.^Ba^Ca^ 
Eu x ) 4 SiO t ©ft#6aTfa**l«^Ma3feft(fcf£U a3. b3, xl±, 0^a 
351 , 0^b3^1 % 0<x<l $SSJ£«»fit) A«ftl&*i-C^-6„ fTE£i£&£% 
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ft 14, S*7>^ffl©S3tefti:LTttWA<3fe*#if=S3fef*1ffcy, Ba-Sr-Ca0 
aE©IEfflrtT*Sft-r5S3fettT?fc«Ct*«igi6*lT^5 0 SbK, 1 70~350nm 
^(J.Electrochemical Soc.Vol.1 15, No.1 1(1 968)pp.1 1 81-11 84 #81) 0 

l*. ZOtzSb. flr£S&tt%£%tt*<. lttTlB350nm£jg?LJ&O41 Onm &T<DJ££t 

*T, i»*©LED^h9^7>^LED*fl»#«rftif)*MlH«it«(LEDB 
*«LED*T, LED**fl\ LEDSi*3teS*£)£||£<*3feS«fcJ£ 

^O:¥#^#^^^^Sfe^03fe^«^ofc o C:^!4.35Onm^^ 

*i*-c+»*4*ir^ft^fc«)i=, we^nftft, ^fe&m#ft 
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WfiS, *feS© =SSS©S3t«:3&<S(O3fc(0iSfelcj:-pT, SftlfcT? 

T«*fi»Ra<0»^(Ra = 7OJSl±)afe**S«fc«)f=H:.Wfe3SS*ft, 

»©s*#s#t?aft#Jit*«a*^*>*-t:«:4»S3t3ta-3»Ra©afe5g* 

O410nmttT®a*«J*l=**e-^**«**t»-3ifi*^»fty^- 

«»*Hfc*tt#*fr1*, CIEfeJSBrcfcMt*»3fefiJt jjj (x. y) tf, 0. 21 gx^ 
0. 48,0. 19^y^0. 45©MlCfc*afti&5fe£^¥*fMS#*M&oT. 
l(rEa3feftJi^,400nmtt±aO500nm*a©iSS1i«t|S3fee--^^-r 

«I=**fcr-^t*«»ft*©Mftt*O*ft*K*fti:,600nm»±J.-3 

t»560nmBl±jao600nrn*»®**f|l*t»*e--^$W-r*lifelS©S 

^nmmt, m&ommt, dxk $S3fc3agfc£©*ijSfrs % »$um-edi*3o 

ED, *9ff*U<tt, 350nm£j@7i.m^41 OnmJSlT©afcfi||«C36*fcf-^$ 
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W«f§3fc£]!ifc^5£{g*RED, <fcy-H#£L<tt350nm*g?LRO400nm* 

£3M*JifcbTmB«>*5fcB*ttJl£ffll*Sfc* *»ft*3)fe*T 400nm 
£l±l.O500nm*ii©Wfe^^3t<t.500nmei±jaO550nm*3|fl)#fe^ 
SSft^ 600nmJJl±J.^660nm^Ji(D#fe^^^<!: s 550nrn&±fiO600n 

(Sr 1 ., l . b1 . x Ba 4( Ca b ,Eu x ) 2 Si0 4 
fct:UaKb1,xli,§-!7 % 0^a1^O. 3 % 0^b1^0. 8,0<x<1$fflg 

#* % 0<a1^0. 2, O^bl ^0. 7 v O. 005^x^0. 1 , £b Cff * L<fe\ 
0<a1 ^0. 1 5, 0<b1 ^0. 6, 0. 01 <x^0. 05£ 

fete* friBS®^^3fe^i*, m4izmmx'<5h)i,tmft*'V7b)i,<D-w$:ft-? 

cWlC, 250~300nm#ifilCJiiBt"-^*L, 1 00~500nma>j£HSfcMH 

YAG*a*ftO*5l=.ifi*^*t#f&*l=*ft-r*#ft***ft*«*<fc*, 
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rcft«„ ttc, x*<Kri3aiiieH«fcyt^*^Ji^ic(±s Eu 2+ §%ft*,bm&mu\ 

(S r i- a i-b2- x Ba a ,Ca il2 Eu x ) 2 Si0 4 

fcf£L,a1 % b2,xli, €r*,0^a1^0. 3,0^b2^0. 6 , 0<x< 1 

***T?*y, mftamstmtm&fr^ #*l<hu o< a i go. 2, 0^ 

b2^0. 4, 0.005^x^0.1 „ «fcy»*L<tt, <&*v 0<a1 ^0. 1 5 S 0gb2^0. 
3, 0.01 £xS0.05£3fJ£«afiT?ft£c*tf Si*U>. 
**WI=«****fS3t*^r=feL\r % #fesK^3feft(±TgE©(1)Xfi(2)© 

(Ml w E Ul( ) l0 (P0 4 )„C1 2 

fcfiU Ml Ba % Sr, CaStXMg0?||3(»\P>jifm-g.il>^<i:*-O0!)T;U*y 
±SMS*,x!*0<x<l$ajE«»*lTffc*. 

(MZ,. ( Eu x ) (M3,. y1 Mn y1 )AI 10 O 17 
fcfc'U M2|* % Ba. Sr&t;Caa)S^e»S[^-S'>^<«!: ; t,-Q0T;U*y±^ 
±m7tm, M3lt % Mgat;Zn<D»*>&a«^^ft<i:*— 3©5c*, x, y1 ft, 

(M2 Hx Eu x ) (M3,^ t Mn yf )Al 1D 0 1T 
fc£U M2\t. Ba, Sr&T$C a Om^mt*l%'pt£<tt-r><D7)Vfr)±m 

S&tfZnOm^MltM'PteKtb-VOTtm. x, y2r* > 0<x< 1 % 0. 

05g y2 < i %ffi&t&mmx*fo& 0 
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(M1 1 . x Eu x ) 2 Si0 4 

fcfiU Ml It, Ba, Sr. Ca%.XfMe<DffifrbM\£*l&<Pte<ti,-'0 (DTJV± 
(Ln,. x EuJ 0 2 S 

xtto<x< i iffigtzmmx-ibZo 

a{btfy^A»^^tt*«#Tf«*Lfc»*ji**«ia»nLEDtt,*^* 
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EfeflEEBlCteIt*fS3ftfefiEjS(x, y)#, 0. 21 ^x^O. 48, 0. 1 9^y^0. 45 

feSa3teft:t,500nmJa±MO550nm**©!RM«IC«jfee-^SW« 
8feS0£5fe£;lft:3|*fi3[iS3M*<fc, 60OnmBlJ:R-3660nm*3IS©a&ftfE« 

zzx% mm^^mmomwmtLxit, led^m***. ledsm-si 
*r> i»*<0LEDXhv^>^, L.ED*Aa*fl-3Q:^a)#aasse^, led 
«rt*HHw*r, mtoLEDft s led**^ , i-EDwmftWiftzo&mmmmnt: 

ftfc\*«wicfeMt*at*nLEDf=^r,Hi:aftftia*[c5e3fee-^sw« 
H4i*ffi«tt«*fttYAG*a*#o«*at;Bfi^^h^t*-rHTfa&-6. 
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mmommii 

icigftfc*^9icifi^HLEDi mmmm-tzttziz. ^^mz % bgry® 

mm ov%jiLtzWi&o¥m&%ftm***Lxi^ 0 muz, mm i toiz&% 
ftLEDizmmt&ttbiz^mftiimizBGRYi&iinmttte, 4, 5. 

Eil -H3fCfcUT, i£^LED1 350nm£jg*..&^41 Onm&T, S?*L 

<it350n m ^m^M.^4oonm^m(o^mmzm^\z'-^mt^&^^ 
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L/>fts«&»^^«s*»#, ttib£MibftM^*tttt£a>ftWb£ft*>« %® 
^b^ftTfltBfttfcSsftji^-riatm*!**^ (l^«>sled, u— tr-^-f* 

— K, Mftb— •f-y-fsf-K, *taxb^hPJU5*V-b>^(EL)*^, £tiE 

flic***-**** z>m.%ft%zm 

5fcfi£j£(x, y)#, 0. 21 ^x^O. 48, 0. 1 9^y^0. 45a>^SIw$»^^fe^ 

SUfttttt^ 3fc, ifi^HLEDI *<»Oi5^^3fe^?Rl|5lLT500nmUl±a'355 

ffi*nLED1^ttoffi*n^flRl|JlLT600nmJSl±S.O660nm*aa)aftfii 

»Oifi*^3fe*»J|RLT550nma±MO600nm**©aife«*lC»ftbf-^ 

S3fc(**2l*»*llIE0BGRYg3fctttfc^(3. 4, 5. 6) * l=*HBtiF1*T» 
fit* 5. fttrtLTI*, x* 0 4i>®J|g, r^'j;U«HB, jK'MSKWBB, 3.'J7«fK, 

0//mm±fiO1mmmT, *f *L<tt1 00 /* m&J:lO700 // mfilTHW, 

83fc&Jf 2*©#fe^g3tef**i ; ?-3/i, i£&fl>LED1 *<ttojfi*rt3fc£KJ&L 
T,400nmfil±flO500nm*»0)*ftfHEt»*tf-^t*t**e*fl)S 

fe* ) T*fc tffiffl t * C <h#7?£ * ^It L< [* T IB 0) C 1 ) X It ( 2 ) © ivf *i 
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(Ml 1 _ x Eu lt ) )0 CPO 4 ) 6 CI 2 

fcKU Ml I*, Ba, Sr. CaRtfM s ®mfrbMl$*l%'Pft<t*-' DtoTfrfr) 
±HM5c*,xttO<x<1$;1S[J£-r'Saffl-If!fc* B 

(M2,_ x EuJ (MS^Mn^AI^O,, 

fcfc'U M2f*. Ba, SrMCa<Dm^mit^ptji<tt-^a>T^i3')±m 
±M7tm, M3[*, MgStXZn<D^A\A,StftLi.^d:<t%-0©S^ > yl [£, 
0<X<1 , O^yl <0. 05*»fi-T*»iitf*5* o 

^fc\ffifHM*t^Wfe^^3fe^(Z)^^jtLTI*,BaMgAI 10 O 17: Eu 2 \ (Ba, 
Sr)(Mg, Mn)AI )0 O 17 :Eu 2 \ (Sr, Ca, Ba, MgJ^fPO^CI^Eu 2 *, Sr 5 (PO 
4 ) 8 CI:Eu 2 \ (Sr, Ca, Ba) 8 (P0 4 ) 3 CI : Eu 2+ , BaMg 2 AI 16 0 27 : Eu 2 \ (Ba. Ca) 5 

ffl1--5Ci:^T^^A<>g*L<liTIB(D(3)3l[*(4)0L\-ftiA\oa^f*:i:1--S 

(M2,. x Eu s ) (M3 t _ y2 Mn y2 )AI 10 O, 7 
fc*£U M2i*, Ba. SrSr;Ca(»^^e,Stt*^'>^< < !: ; fj-O07;U*'J±^ 
£M7C^, M3!i, MgSt;Zn0^^f,®|^^/>^< < ! : ^-oa)7c^ > y 2f4, 
#*,0<x<1,0. 05^y2<1*fJ|£-r<&»ttT?fc*„ 

(M1,_ x Eu x ) 2 Si0 4 

fcfc'L, Ml fifc, Ba, Sr, CaSU*Mg©l| fr^!£;h^'>&<«!:£-- Z><DT )V± 

y±a«5c*,xiao<x<i^itJEf SSfctt-efe*,, 

Hr8Ba*U^»fima3feftO)mft:^i:LTf±, (BaMg)AI 1e 0 27 :Eu 2+ , Mn 2 \ 
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(BaMg) 2 Si0 4 :Eu z \ Ba^O^Eti**. Sr 2 Si0 4 :Eu 2 \ (BaSr)Si0 4 : Eu 2 \ (B 
a, Sr)Si0 4 :Eu 2+ ^Jf^tf-S^tA^^ 0 

ffl«^i:A«-C*«*<,a*L<liTIB(5)<0Se3tei#:t«O36<J;l^ 
(5)TIE(DftM*eaS*i*fl:^«!l$i#tLrft5»ffi^«!lS3tefto 
CLn^.Eu^O^ 

f=f=L,Lnf±,So,Y,Laaat Gd ©P^b®tfM'>*<t*-0©f&±!i7C*. 

x[*o<x<i*^s-r§iaii-e&§ 0 

HflBa*Ll^felSa*ft:5©^flKflitLTI4, Sc 2 0 2 S : Eu 3 \ Y.O.S : Eu»\ 
Ln 2 0 2 S : Eu*\ Ln 2 0 2 S : Eu 3+ . Sm*\ Gd 2 0 2 S : Eu^ft^t*^ -S>Ct*«T?t-&o 

K*»JB24»©afiS**fttt^6(i,ffi«nLED1A«jRoffi*n**iKJKU 
r,550nmWJhfiO600nm*ai©sKS«S«fZf!3fefcf-^^«||feSfl)a 

(Sr 1 _„_ bl . )1 Ba, 1 Ca b1 Eu 1( ) 2 Si0 4 

fcfiUa1,b1,xtt, #*,Ogal£0. 3,0^b1^0. 8, 0<x< 1 
&£tfig, #?£L<I£, 0<a1 ^0. 2, O^bl gO. 7, 0. 005^x^0. 1 , «fc 

y*f*L<f±» #4r, 0<a1^0. 15,0^b1^0. 6.0. 01^x^0. 

( Sr i-.i-u-BBB. 1 Ca M Eii ll ) 1 Si04 

fc£U al , bZ. xtt. Ogal gO. 3, 0^b2^ 0. 6. 0<x< 1 SMgf 

T:=fc«fc<.TIB(a)X(4(b)fl!)SMSfti4:£ffiffl-rSCi:^T»t-5 ( , 
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